Suberites dandelenae sp. nov. is described from the west coast of South Africa and occurs at depths of 80-500 m among unconsolidated sediments. Specimens can reach 40 cm in length and in some areas off South Africa, up to 18 tons/km 2 can be collected in a single demersal trawl. Morphologically, the sponge is straw yellow, massive with rounded lobes and has a velvety surface: it is characterized by subradiate, irregular reticulation of bundles of tylostyles and tylostrongyles. Specimens of S. dandelenae sp. nov. have three size classes of tylostyles with the largest tylostyle lengths being 516 μm (441-614 μm), medium tylostyle lengths being 352 μm (307-422 μm) and the shortest tylostyle lengths being 215 μm (153-288 μm). Apart from the presence of tylostyles, some specimens of S. dandelenae sp. nov. also possess centrotylostongyles/oxeas, tylostrongyles and microacanthostrongyles spicules. We have used morphological characters to distinguish this species and a molecular marker (COX1) to conform that all specimens are the same species. At the spicular level, S. dandelenae sp. nov. is characterized by a complex of spicule types that vary with specimen size. Following a histological investigation and re-description of the holotypes of S. ficus (Johnston, 1842) and S. tylobtusus Lévi, 1958, and comparisons with S. carnosus (Johnston, 1842), S. stilensis Burton, 1933, and other Suberites species described from the African region, it is clear that the new species is different in spicule morphology, spicule size and external morphology. For example, microacanthostrongyles are not present in S. tylobtusus and S. carnosus, whilst S. ficus possesses a second, non-spinose category of microstrongyles. Suberites tylobtusus has tylostyles that are sometimes polytylote, with heads either well formed, pear shaped or reduced, in only one size catogory. The 'tylobtuse' condition of the tylostyles is also different to the kidney-shaped and centrotylostrongyles found in S. dandelenae sp. nov. Suberites stilensis Burton, 1933 has larger and thicker tylostyles (800 μm length x 10 μm thick) than those of S. dandelenae sp. nov. A comparative analysis of partial COX1 sequences from morphologically diverse specimens of S. dandelenae sp. nov. with published material indicates that all specimens comprise a monophyletic clade. The combined morphological and genetic data support the designation of Suberites dandelenae sp. nov.
FIGURE 1.
Locator map of study area, with trawl stations (points) conducted during 2010/11 used to display the typical distribution of sampling.
Specimen collection. Sponges were obtained from demersal research trawl surveys conducted over the period April 2007-January 2011 on the FRS Africana. Trawl locations were determined in a pseudo-random manner across a depth range of 30-800 m (Fairweather & Leslie 2008; Atkinson et al. 2011) . A 55 m German otter trawl fitted with a 75 mm mesh cod end lined with a 35 mm mesh was used to collect the samples. The mouth of the net was 26 m wide. The net was trawled at a speed of 3 knots for 30 mins. Catches (kg) were converted to density (tons/km 2 ), with the area swept by each trawl being 0.0246 nautical miles 2 . Catch data were imported into Q Geographic Information System QGIS and mapped ( Figure 2 ). The sponge specimens examined here were located in the Namaqua inner shelf, Southwestern Cape inner shelf, southern Benguela outer shelf and southern Benguela shelf-edge benthic biozones . In addition, we examined a trawl collected specimen from 1970 in the collections of the Iziko Museum, South Africa. All specimens were preserved in 96% ethanol upon collection.
Morphology. Histological sections of the sponges were prepared by embedding a small piece in paraffin wax and then sectioning with a microtome at 70 ìm and 100 ìm. Spicule slides and Scanning Electron Microscopy (SEM) spicule preparations were made following Boury-Esnault & Rützler (1997) . Clean spicules for SEM examination were spread on a plastic disc, air-dried, and coated with gold palladium for 20 minutes. The SEM used was a LEO S440 Microscope at 5 and 10 kV at the University of Cape Town. Spicule dimensions are given as the mean length (range) x mean width (range) of 20 spicule measurements. Gross morphology, spicules and skeletal organization were carefully observed in all specimens.
Genetic analyses. DNA was extracted from tissue samples using the cetyltrimethyl ammonium bromide (CTAB) method (Doyle & Doyle 1987; 1990) . A portion of the mitochondrial cytochrome c oxidase subunit I (COX1) was amplified using primers LCO-1490 (5'-GGT CAA CAA ATC ATA AAG ATA TTG G-3') and HCO-2198 (5'-TAA ACT TCA GGG TGA CCA AAA AAT CA-3') (Folmer et al. 1994) . Polymerase chain reactions (PCR) were performed in volumes of 20 ìl containing 3 mM MgCl 2 , 2 ìl of 10× buffer (Promega), 20 mM of dNTP mixture (Sigma-Aldrich), 0.4 ìl of each primer (10 mM),0.24 ìl of BSA, 0.5 U of Super-Therm Taq polymerase (Separation Scientific, South Africa), and 5 ìl of DNA template. The cycling profile included an initial denaturation step (3 min at 94°C), 40 cycles of denaturation (30 sat 94°C), annealing (45 s at 50°C) and extension (45 sat 94°C), and a final extension step (20 min at 94°C). PCR products were purified using the QiagenQIAquick kit, amplified using BigDye v. 3.1 (AppliedBiosystems) and sequenced in both directions on an. Applied Biosystems 3730xl DNA Analyzer (see Teske et al. 2015 for Standard protocols) . A total of 20 new COX1 sequences were generated while amplification failed repeatedly in 18 additional specimens, likely due to problems with DNA preservation. Despite substantial efforts, we did not succeed in obtaining DNA from a number of other collected specimens, likely due to problems with DNA preservation.
FIGURE 2. Sponge species distribution (red dot,) trawls (black dots).
COX1 sequences obtained were 580 bp long after contig assembly. To determine the placement of these sequences among sequence data from all published sequences available from species of the genus Suberites, we jointly analysed our samples with COX1 sequences from forteen other species (Table 1) in MEGA version 6.06 (Tamura et al. 2013 ). In addition, as a BLAST search (Altshul et al. 1990 ) on GenBank (Benson et al. 2009) revealed that sequences from some other genera were more similar to the new species than some of the Suberites sequences, we included representatives from the following genera in the alignment: Pseudosuberites, Protosuberites Halichondria and Hymeniacidon. As there were no length differences between samples, these could be readily aligned by eye. The alignment of the COX1 sequences was checked for the potential occurrence of nuclear pseudogenes using the genetic code for invertebrate mitochondria, and no frame-shift mutations, which would indicate that these sequences originate from a non-functional gene region, were identified. To determine whether the South African samples formed a distinct monophyletic clade relative to the other species, we reconstructed a phylogenetic tree using the neighbour-joining method (Saitou & Nei 1987) in MEGA. Evolutionary distances were computed using the Kimura 2-parameter (K2P) method (Kimura 1980) , and support for individual nodes was based on 1000 non-parametric bootstrap estimates (Felsenstein 1985) . The K2P distances were also used to compare levels of genetic differentiation between the sequences generated in this study and the published Suberites sequences. Johnston, 1842 , (BMNH 1847 were obtained from the Muséum National d'Histoire Naturelle, Paris and Natural History Museum, London respectively. All recently collected voucher samples are in the collection of Toufiek Samaai (TS) at Oceans and Coasts Research of the Department of Environmental Affairs. Accession numbers will be provided by the South African Museum, Iziko Museums of Cape Town, and specimens will be deposited into their Natural History collection. Abbreviations used in the text: TS (personalised number for collection of Toufiek Samaai); SAMC (Iziko Museum catalogue number); MNHN (Paris Museum catalogue number); BMNH (London Museum catalogue number). The taxonomic authority for the new species described in this paper is restricted to authors Toufiek Samaai and Seshnee Maduray. 
Material and acquisition. Primary type material of S. tylobtusus (MNHN DCL 1301) and Halichondria fícus

Results
West coast specimen identification. A total of 62 specimens of Suberites spp. were collected and examined (Table  2) . We also examined the holotypes of S. tylobtusus (MNHN DCL 1301), H. fícus (BMNH 1847.9.7.51) and Iziko museum specimens SAM-H4897 and SAM-H4898, which were previously identified by Samaai and Gibbons (2005) as S. aff. carnosus and S. aff. ficus, respectively. Most of the west coast specimens possess microacanthostrongyles, a spicule not mentioned in the original descriptions of S. tylobtusus and S. carnosus, but described in S. ficus. New spicule preparations of the holotype of S. ficus (H. fícus-BMNH 1847.9.7.51) revealed the presence of a second, non-spinose category of microstrongyles that was 24-48 μm in length. Suberites ficus also had curved styles (heads having a slight bump) and long thin sinuous styles with rounded heads, as oppose to the normal tylostyles present in our specimens. The holotype of S. tylobtusus (MNHN DCL 1301) has tylostyles that are sometimes polytylote, with heads either well formed, pear shaped or reduced, in only one size catogory. The 'tylobtuse' condition of the tylostyles, as found in S. tylobtusus, is different to the kidney-shaped and centrotylostrongyles found in the west coast specimens. Microacanthostrongyles are absent in S. tylobtusus and were also not recorded in the original description by Lévi (1958) . The west coast specimens have tylostyles, which are thicker ¾ way from the head. Morphologically and skeletally, the west coast specimens are distinct from the Red Sea species S. tylobtusus (MNHN DCL 1301) and from the north Atlantic S. ficus and S. carnosus; Table 3 lists the main morphological differences between them. The known distribution of S. tylobtusus is currently restricted to the Red Sea (Lévi 1958; Van Soest et al. 2016 ) and the environmental conditions in the Red Sea are very different to the southern Benguela to suggest that S. tylobtusus have a broad ecological adaptability. West coast morphological and genetic variation. DNA was extracted from a total of 38 specimens of
Suberites, but only 20 specimens produced sequences of sufficiently good quality for analysis. A posteriori morphological examination of the 20 sequenced specimens indicated that these could be grouped into individuals possessing tylobtuse tylostyles and microstrongyles; those that lack the tylobtuse tylostyles but possess microstrongyles; and those that lack both the tylobtuse tylostyles and microstrongyles (Figure 3 ). The COX1 sequences of the Suberites specimens from the South African west coast formed a distinct but weakly supported (boostrap support: 62%) phylogenetic cluster and were characterised by a single polymorphic position, which defined two distinct haplotypes (Figure 4) . A single representive of each haplotype was submitted to GenBank. The two haplotypes were part of a strongly supported genetic cluster (bootstrap support: 99%) that included previously published sequences of Suberites domuncula (Olivi 1792) , S. ficus and Suberites pagurorum Solé-Cava & Thorpe, 1986 (see Figure 4) . We could not sequence the two holotype species (S. tylobtusus and S. ficus) examined morphologically. Genetic differentiation (based on K2P distances) with published COX1 sequences were very low in some cases; e.g. S. domuncula JX999078: 0.004; S. domuncula AM690374: 0.005; S. pagurorum KC869422: 0.005. However, levels of differentiation between some of the published sequences from different species were similarly low, e.g. S. domuncula JX999078 vs. S. pagurorum KC869422: 0.000; and S. domuncula AM690374 vs.
S. pagurorum KC869422: 0.005. The phylogenetic tree supports previous findings that Suberites is not a monophyletic group (Redmond et al. 2013) , as several species of Suberites were not recovered as sister to the ingroup cluster. 
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Specimens of Suberites from the west coast showed no phenotypic differences with respect to external morphology or skeletal architecture, although variation occurred in spicule composition (Figures 5 & 6) . COX1 haplotypes in the phylogenetic tree ( Figure 4 ) show no relationship with sampling location or spicule variation. Overall, this evidence suggests that all west coast Suberites specimens collected and examined represent a single species with variable spicule composition. We therefore consider all the west coast specimens to be conspecific, and to represent a new species that is distinct from both S. tylobtusus and S. ficus. The specimens of S. ficus and S. carnosus previously identified by Uriz (1988) and Samaai and Gibbons (2005) from the same region are here considered to be variants of this new species. The type species of S. tylobtusus and S. ficus are redescribed on the basis of morphological characters, and we describe a new species, Suberites dandelenae sp. nov., for the west coast species complex. Table S1 highlights the different morphological characters. (Table 4 ; Van Soest et al. 2016) . However most of them are described from temperate seas and only three species are described from the African region, of which two are from South Africa [including the Prince Edward Islands (PEIs)] (Table 4 ; Van Soest et al. 2016 ). Other regional species described from the Atlantic or Western Indian Ocean (WIO) are from India (one species), the Red Sea (three species), the Azores archipelago (two species), the Southern Ocean Islands (three species) and the Atlantic coast of South America (two species) (see Table 4 ). We will discuss and compare, by region, these species as well as contrast the holotypes S. tylobtusus and S. ficus to S. dandelenae sp. nov.
Species comparisons. The genus Suberites consists of approximately 80 valid species
The description from Still Bay, South Africa, of S. stilensis is brief and vague. The largest tylostyle recorded by Burton (1933) was 800 μm length x 10 μm thick. Burton (1933) made no metion of any other spicule types or indicated the dimentions of the of the smaller tylostyles found in the ectosome. We did not examine Burton's material at the Natural History Museum, London (BMNH). According to Burton (1933) , the sponge is massive, surface harsh to the touch with a radial-anastomosing and branching choanosomal architecture. The specimen described by Samaai and Gibbons (2005) from the west coast of South Africa had similar tylostyles dimensions for the largest tylostyles [788 μm (728-865 μm)] as described by Burton (1933) . Samaai and Gibbons (2005) however, recorded three catogories of tylostyles (Table 2; Table S1 ). We have made measurements in specimens of S. dandelenae sp. nov. from a variety of size classes (5 cm-20 cm in length) (Tables 2 & Table S1 ), across its biogeographical range ( Figure 7 ) and from the three identified specimen groups (Figures 3 & 8) . All of the S. dandelenae sp. nov. specimens examined have three size classes of tylostyles with the largest tylostyles length being 516 μm (441-614 μm), medium tylostyle lengths being 352 μm (307-422 μm) and the shortest tylostyle lengths being 215 μm (153-288 μm), which is much smaller to the maximum length reported for S. stilensis recorded from Still Bay and Elands Bay (west coast). The west coast specimens of S. dandelenae sp. nov. were also thinner in width to that of S. stilensis (see Burton 1933; see Samaai & Gibbons 2005) . Apart from the presence of tylostyles, some specimens of S. dandelenae sp. nov. also possess centrotylostongyles/oxeas, tylostrongyles and microacanthostrongyles spicules (see Table 2 ). We consider the spicule length and width of the tylostyles, the halichondroid architecture and yellowish colour and distinct deep sea habit of S. dandelenae sp. nov as strong distinguising characters. The singular description of Suberites caminatus Ridley & Dendy, 1886 from the PEIs is brief. The largest tylostyle in S. caminatus is 1200 μm and there is no mention of any microacanthostrongyles being observed.
Suberites caminatus also differs from S. dandelenae sp. nov. in having a hemispherical growth form and containing chimney like oscules and lacking microacanthostrongyles.
Seven deep sea species (Suberites bengalensis Lévi, 1964 (Table 4) . Suberites dandelenae sp. nov. differs from the deep water Suberites bengalensis not only in its distinct cold temperate upwelling habitat, but also in its gross morphology (massive lobate vs. massive tubular), colour (yellow hue vs. pinkish gray), location (Atlantic South Africa vs. India) by the fact that it possesses substantially smaller tylostyles in three size categories (Suberites bengalensis-280-1000 μm × 7-20 μm and 1200-1600 μm × 30-32 μm) (Table S1 ). Suberites axiatus differs from the S. dandelenae sp. nov. in having tylostyles that are spinulate, fusiform, with subglobular heads occuring in two size classes; larger tylostyles 1750 × 30 μm and smaller tylostyles 700 μm × 12 μm. The choanosomal architecture of S. axiatus also has a thick central axis of longitudinally and closely-placed spicules, from which bands of spiculo-fibre radiate to the surface, where they diverge. Suberites dandelenae sp. nov. has a halichondroid reticulation of densely packed tylostyles forming brushes that pierce the surface (Table  S1 ). Suberites axiatus is described from Uruguay (Table 4) . Ridley & Dendy, 1886 from the Crozet Islands in the Southern Ocean, differs from S. dandelenae sp. nov. in being stipitate and having extremely large tylostyles (2000 × 30 μm), similar to those found in S. axiatus. Topsent (1904) reported S. carnosus var. depressus and S. gibbosiceps from the Azores. The latter species has a cream coloration with tylostyles that are twice as large as in the new species (see Table S1 ). There are no subsequent reports of S. carnosus var. depressus and S. gibbosiceps. All the deep water species listed above are set apart from the new species by their possession of tylostyles that can be much larger (≥1000 μm) than those of S. dandelenae sp. nov (see Table S1 ).
Suberites mollis
Suberites clavatus Keller, 1891 from the Eritrean Red Sea, has tylostyles measuring between 300-530 μm x 5-9.8-15 μm (Table 4; Table S1 ). These are shorter than those of S. dandelenae sp. nov. Similar spicule dimensions for S. clavatus were reported by Lévi (1965) from the island of Abu latt, in the Red Sea. Suberites microstomus Ridley & Dendy, 1887 can be differentiated from S. dandelenae sp. nov. in the following ways: 1) the sponge is hemispherical with raised oscules; 2) it has a thick cortex; 3) the size and form of the tylostyles, which are much larger and thicker than in the new species; it occurs in the Northern Hemisphere (Azores).
Another Eritrean Red Sea species, Suberites kelleri Burton, 1930 , is encrusting and dark brown. The average length of tylostyles is shorter (and thinner) than either the new species or S. clavatus and they occur only in one size catogory (Table S1 ). Suberites kelleri has been observed from the South African east coast and Kenya (personal observation). Lévi (1959) reported Suberites tortuosus Lévi, 1959 , from Soa Tome, Gulf of Guinea. The specimen described by Lévi (1959) had a large number of branches but unfortunately the live colour was not recorded. The tylostyles found in S. tortuosus ranged widely in size (150-900 ìm × 15 ìm), with the average tylostyles length of this species (Lévi's, 1959) being much larger in length than the tylostyles found in S. dandelenae sp. nov. (Table S1 ). There are no subsequent reports of S. tortuosus, which is otherwise restricted to the Gulf of Guinea. Finally, S. dandelenae sp. nov. also possess microacanthoxeas in various degrees of abundance, a character not mentioned in any of the above species. Suberites tortuosus sensu Cuartas (1986a; as S. tortuosa var. austral), described from Argentina differs from S. dandelenae sp. nov. in possessing styles in addition to tylostyles, it is massive-ridged like, as oppose to lobe shaped, and has two size categories of tylostyles, both smaller in size than the largest tylostyles found in S. dandelenae sp. nov. (Table 4; Table S1 ). Three Chilean Suberites species, two described by Thiele (1905) , Suberites puncturatus Thiele, 1905 and Suberites ruber Thiele, 1905 and one described by Hajdu et al. (2013) , Suberites cranium Hajdu, Desqueyroux-Faúndez, Carvalho, Lôbo-Hajdu & Willenz, 2013 , all have tylostyles in the size catogory of S. dandelenae sp. nov. But they differ in the their spicules, habit and colour. Suberites dandelenae sp. nov. has three size categories of tylostyles; it posses microacanthostyles and tylobtuse tylostyles as oppose to only two types of tylostyles in the chilean species; S. dandelenae sp. nov. is not encrusting (S. puncturatus), cushion-like or hemisperical (S. cranium); S. dandelenae sp. nov. is not reddish in colour but yellowish-beige in colour (see Hajdu et al. 2013) (Table S1) . Brøndsted, 1924 , Suberites anastomosus Brøndsted, 1924 (both described from New zealand) and S. carnosus (described from the Northern Hemisphere) were reported with a single variable category of tylostyles (Table S1 ; see also Hajdu et al. 2013) . It is highly unlikely that these species would be spread across the entire southern Pacific Ocean or the Atlantic Ocean to South Africa. Hajdu et al. (2013) reached a similar conclusion when they decribed S. cranium from the Chilean Fjords. Furthermore, S. affinis is attached to the substratum through a narrow base, being pear or club-shaped [(similar habit of S. carnosus (sensu Ackers et al. 1992) ], while all the specimens of S. dandelenae sp. nov. are lobed-shaped. The habit of S. anastomosus is also branched like with the ectosome clearly discernable, a character not visible in any specimen of S. dandelenae sp. nov. Three shallow water Suberites species with microacanthostrongyles (Suberites rubrus Sole-Cava & Thorpe, 1986 , Suberites pagurorum Sole-Cava & Thorpe, 1986 and Suberites luridus Sole-Cava & Thorpe, 1986) have been described from the Celtic Sea (Northern Hemispheres) (see Table S1 and Table 4 ). Suberites dandelenae sp. nov. differs from the shallow water S. rubrus in its gross morphology (massive lobate vs. thinly ecrusting), colour (yellow hue vs. red-orange), location (Atlantic South Africa vs. Celtic Sea), it has larger tylostyles, in three size categories (S. rubrus-250 × 7 μm, one size category) and substantially smaller microacanthostrongyles (S. rubrus-31 x 2.2 μm). Suberites pagurorum and S. luridus differ from S. dandelenae sp. nov. in having one size catory of tylostyles (S. pagurorum-252 × 8 μm; S. luridus-249 × 8 μm) and also larger microcentrostrongyles (S. pagurorum-29 x 3 μm; S. luridus-30 x 2 μm). All three species are found to be epibionts on Chlamys
Suberites affinis
opercularis (S. rubrus & S. luridus) or the gastropod Pagurus bernhardus (S. pagurorum).
It is clear that Suberites carnosus is something of a dusbin assemblage that has been recorded from all corners of the globe ( Van Soest et al. 2016) . As indicated by Van Soest (2002) and Hajdu et al. (2013) this species is in need of a taxonomic revision as it may well contain a series of cryptic undetected species, as noted for S. ficus (Solé-Cava & Thorpe, 1986) . Ackers et al. (1992) describe S. carnosus as being massive-fig shape, attached by a stalk to the substrate with long thin tylostyles of one category.
The new species reported here is considered well differentiated from other species of Suberites occurring both in in the Benguela region but also in other regions (south-eastern/western Pacific, south-western Atlantic and Northern Atlantic/Mediterranean regions) have traditionally been regarded as possibly sharing faunistic elements with the marine temperate South African biota. Burton, 1929 , pg. 446. Carnleia Burton, 1930a Laxosuberella Burton, 1930b, pg. 675 . Type species. Alcyonium domuncula Olivi, 1792 (by original description). Diagnosis (from van Soest 2002) . Massive, compact, usually with velvety smooth surface caused by dense ectosomal arrangement of tylostyles oriented perpendicularly to the sponge surface, points outward; peripheral choanosomal skeleton consists of closely packed strands of tylostyles distinctly larger than ectosomal ones, with interior skeleton of densely packed tylostyles in confusion. Centrotylote, minutely spined microstrongyles may be present in a few species and if so are concentrated at the surface. Approximately 80 species have been described (obvious synonyms and invalid genus assignments omitted). The genus is cosmopolitan in distribution but is most common in cold or temperate waters. (Figure 9a -f; Table 2; Table S1 ) Original description. Suberites tylobtusus Lévi, 1958. Synonymy. Suberites tylobtusa Lévi, 1958, pg. 24, fig. 20 ; Suberites tylobtusa Uriz, 1988, pg. 38, fig. 15 . Material examined. Holotype MNHN DCL 1301, Suberites tylobtusa Lévi, 1958 . Description of gross morphology. Small fragments of type material (Figure 9a ). Lévi (1958) however, described the sponge as massive with rounded lobes. Surface smooth, irregular and velvety to the touch. Oscules not visible. Consistency soft and fleshy. Colour in life bright orange.
Suberites tylobtusus Lévi, 1958
Megascleres. Megascleres are tylostyles and tylostrongyles in one size catogory. Tylostyles 1, smooth, slightly curved sometimes polytylote; head either well rounded or pear shaped, or reduced to resemble styles. Distally fusiform, or with mucronate or rounded ends. One size category (440-556 μm x 15 μm) (maximum length 600 μm x 15-25 μm) (Figure 9b, c, d ). Tylostyles 2, more slender than the previous ones in length, gently curved with well formed heads, sometimes slightly fusiform, 350-450 μm x 10-11 μm thick. Tylostrongyles short and stocky 182-297 μm x 8 μm (maximum length 450 μm x 15) (Figure 9e ) (please refer to Table 2 for comparative measurements).
Microscleres. Absent. Skeleton. The skeletal architecture is irregular and includes packages of radial megasclere pointing in every direction and separated by more slender spicules (Figure 9f ). There is no recognisable ectosome. Ectosomal skeleton consists of densly packed tylostyles Type locality. Abu latt Island, Red Sea. Habitat. Coral reefs. Ackers et al., 1992, pg. 68 .
Material examined. Lectotype BMNH 1847.9.7.51, Halichondria fícus Johnson, 1842. Description of gross morphology. Bulbous, or pear-shaped, sometimes bulging from a narrow stalk, 2.5-8 cm in length (Figure 10a ). Van Soest (2002) described the species as lobate, occasionally cylindrical and may include specimens enveloping gastropod shells and encrusting scallops, 10-40 cm in length. Surface smooth with a velvety appearance with one or more conspicuous, large oscules. Consistency firm and incompressible. Colour in life russet red; in dried state cream/white.
Megascleres. Styles, two types (Figure 10b ). Type I, slightly curved, heads rounded and having a slight bump. Distally fusiform, sometimes mucronate, 288-345 μm x 7 μm ( Van Soest, 2002 , measurements 350-500 μm x 10 μm). Type II, very thin, sinuous, heads rounded having a slight bump. Distally fusiform, 153-268 μm x 2 μm ( Van Soest, 2002 , measurements 100-250 μm x 5 μm) (please refer to Table 2 for comparative measurements).
Microscleres. Microrhabds (Figure 10c )-microspined microstrongyles, usually centrotylote, common, 16-28 μm. Smooth microstrongyles, usually centrotylote (Figure 10d) , common, 24-48 μm.
Skeleton. The skeletal architecture is confused, almost halichondroid, being radial near the surface. The ectosomal skeleton is made up of smaller tylostyles arranged pendicularly forming a dense palisade at the surface. Type locality. Scarborough, England, North Atlantic. Habitat. Deep water. Table 2; Table 3; Table S1 ).
Synonomy. Suberites tylobtusa sensu Uriz, 1988 , pg 38 (Not Suberites tylobtusa Lévi, 1958 Description of gross morphology. Massive sponge with rounded lobes and apical oscula (Figure 11a ). Two morphotypes are distinguishable: (a) globulous, widest at the base, with one large apical osculum terminally, and (b) elongate, with compressed base from where a few globular lobes rise, each widest in the middle and terminating in a small osculum. Varied size, up to 40 cm in diameter. Surface smooth, microscopically hirsute, not velvety. Oscules 1-2 cm in diameter on the apical end of the lobe; ostia 0.1 mm in diameter. Consistency spongy, soft, depending on the degree of contraction. Ectosome not discernable. Colour in life straw orange brown with some having tinges of yellow, choanosome orange-yellow internally; in preservative light brown or straw yellow to khaki. Mud encrusted specimens are greyish brown.
Megascleres. Type I Tylostyles. Thin, long, straight or curved, with a sharp gradually tapering end, heads well rounded, distally fusiform, 505 (413-576) × 7 (7) ìm, n = 10 (Figure 11b-I) . Type II Tylostyles. More robust, thickened and somewhat curved, head well defined and rounded, distally fusiform, 351 (307-413) × 19 (14-24) ìm, n = 10 (Figure 11b-II) . Type III Tylostyles. Thick, straight, head well defined and rounded 465 (451-490) ×14 (9.6-19) ìm, n = 10 (Figure 11b-III) . Large tylostrongyles (tylobtuse strongyles). Thick, variable size, head poorly defined, but round, often somewhat wider than opposite rounded end, 271 (240-307) ×24 (19-29) ìm, n = 10 ( Figure 11c ). Centrotylostrongyles. Thick, variable size, straight or slightly curved, with bulbous centre, end not fusiform but hastately rounded 307 (259-346) ×14 (9.6-19) ìm, n = 10 (Figure 11d ). Centrotyloxeas. Thick, variable size, sinuous or slightly curved, with bulbous centre, end fusiform, but some forms are centrotylostrongyles, 414 (365-518) ×16 (14-19) ìm, n = 10. Small tylostrongyles (tylobtuse strongyles). Thick, variable size, head well defined, and rounded, ìm, n = 10 (Figure 11e ). Small mutant tylostrongyles (kidney-shaped) also present with size approximately 86 (76-96) x 19 ìm, n = 10 (Figure 11f) . Some specimens e.g. TS 1815 and TS 1592 lack the tylobtuse strongyles (see Figure 3) . These megascleres are present in variable proportions in all the specimens examined.
Microscleres. Microrhabds (microacanthostrongyles, usually centrotylote), rare in some specimens or even absent (e.g. Figure 3 -specimen TS 1592), 10-15 ìm (Figure 11g ). The morphology of the microacanthostrongyles is similar to that found in S. ficus. It is present in variable proportions in all the specimens examined.
Skeleton. Choanosomal skeleton consists of a subradiate, composed of a confused irregular reticulation of bundles of tylostyles, which meander vertically through the choanosome. Spicules radially arranged near the surface, and the internal skeleton confused, almost halichondroid (Figure 11h ). The ectosome consists of a distinct, compact, radially disposed layer of small dermal tylostyles, 200-400 ìm wide. Distal ends of tylostyles project slightly beyond the ectosomal surface.
DNA barcodes. Two unique COX1 haplotypes were identified among a total of 20 specimens. GenBank accession nos. KY463455 (haplotype 1) and KY463456 (haplotype 2):
Etymology. Named after Ms Dandelene Reynolds, a technician in DEA, who passed away in 2010. Phenotypic variation. The species variability is limited to the sponge size with a uniform straw orange brown. Type locality. The type material was collected from the west coast of South Africa, from unconsolidated sediment in a region with seasonal cold-water upwelling.
Distribution. South African and Namibian west coast (BCLME) (Figures 7 & 12) FIGURE 12. Geographical distribution of S. dandelenae sp. nov in the Benguela Large Marine Ecosystem (BCLME)
Ecology. Uriz (1988 Uriz ( , 1990 proposed that this Red Sea sponge was translocated by fisheries activities to the continental shelf off southern Africa between 1960 and 1984 as earlier surveys conducted over many decades had failed to detect it. These earlier surveys however, were not comprehensive or thorough, and focused their efforts around Cape Town, Saldanha Bay, Still Bay and Durban, all of which fall outside its distributional range.
Suberites dandelenae sp. nov is particularly abundant at depths ranging between 80-500 m, on the continental plateau of the west coast of South Africa and Namibia (Samaai & Gibbons 2005; Uriz 1988 Uriz , 1990 (Figure 7 & 12) where it may dominate epibenthic communities in terms of biomass, forming "sponge beds or facies" (Uriz 1988 (Uriz , 1990 . During various trawl surveys on the west coast of South Africa (with the Research Vessels Dr Fridjof Nansen and RV Africana), more than 6 tons/km (Figure 13 ). The commercial trawler fleet generally fishes in water that is deeper (200-1000 m) than that of the sponge beds, but there is an overlap in the distributaion of the sponge and diamond mining and oil and gas operations Sink et al. 2012) . The potential threat of these activities on the filter feeding sponge community has yet to be assessed. Suberites dandelenae sp. nov. is not a reef builder, but it can be habitat forming and occurs in soft sediment environments. The sponge beds constitute an ecologically important habitat of great complexity for fishes and both motile and sessile invertebrates and they may play an important role in the ecology and diversity of the west coast region. Indeed, their presence could constitute a Vulnerable Marine Ecosystem (VME) or an Ecologically and Biologically Significant Area (EBSA).
Remarks. The identification of Suberites at the species level based on morphological features is difficult, because species of this genus are highly polymorphic and have a simple skeleton and spicular structures, which are more or less homogeneous (Solé-Cava & Thorpe 1986; van Soest 2002) . Having said that, it has been argued that the use of qualitative characters such as the presence or absence of microscleres (microstrongyles) is helpful in distinguishing species, e.g. S. ficus from S. domuncula (Hartman 1958; Hiscock et al. 1983) . However, it is clear from the present results (Table S1 ) that although there are taxonomically useful spicule differences between specimens, these qualitative and quantitative differences can be misleading in defining a species. Suberites dandelenae sp. nov. specimens show considerable variation in the relative proportion or presence of different spicule types.
Typically, S. dandelenae sp. nov. has three distinct types of megascleres, but some specimens (see Table 2 ) possess only tylobtuse strongyles and microstrongyles, or they lack tylobtuse strongyles but possess microstrongyles, and some specimens lack both tylobtuse strongyles and microstrongyles (see also Figure 3 ). This study exemplifies the importance of studying a range of specimens to find phenotypic and histological characters that are useful in in fitting the puzzle to correctly identify or separate species. Differences only become evident when the specimens are studied together (Tables 2 & Table S1 ). The new species exhibits a number of affinities with S. ficus (see Uriz 1988 Uriz , 1990 , both in terms of external morphology and in the structure of the centrotylote microscleres. It differs from S. domuncula, S. carnosus and S. tylobtusus in external morphology, having centrotylote microscleres and generally larger megaslere spicules (see Tables 3 & Table S1 ).
The absence of centrotylote microscleres, tylostrongyle megascleres and the poorly developed tylostyle megascleres in some specimens of S. dandelenae sp. nov. illustrates that secondary loss of spicules can occur readily. Sponge taxonomy is largely based on spicule morphology, but spicules have already been shown to be potentially unreliable for phylogenetics due to their high level of morphological homoplasy (Fromont & Bergquist 1990; Manuel et al. 2003; Cárdenas et al. 2011) , as well as for alpha-taxonomy due to intra-specific variation (Schönberg & Barthel 1998) . Zea (1987) found that spicules, especially microscleres, can be present or absent in sponge specimens depending on their location, and that variations in megascleres are rare. Maldonando et al. (1999) showed that variation in spicule type and shape can also be explained by silicon limitation. Although there is considerable latitudinal variability in the frequency, intensity and seasonality of upwelling in the Benguela ecosystem, the region is not generally considered to be silicon-poor in deeper water. It is worth noting here that whilst surface waters may become stripped of silica by diatoms in upwelling areas, the same is not true of bottom waters where the sponges are found owing to remineralisation. (Pitcher et al. 1992) . Location and seawater chemistry are unlikely to be responsible for the considerable variation in spicule types found in S. dandelenae sp. nov. as samples collected from the same trawl often had different spicule complements (Figure 8) .
The magnitude between depth differences in concentration of dissolved silicate (and temperature), have been examined in order to assess their potential relevance in the development and/or maintenance of the sponge aggregations. The mean concentration of silicate, a crucial nutrient used by sponges to build their silica skeleton, ranges from 12.22 to 17.36 μM over the year between 100-400 m depth, being only approximately 20 μM lower on average than values deeper than 400 m. Suberites dandelenae sp. nov is most abundant between the 100-200 m depth range. Temperature values degrees towards the deeper depths.
It remain unclear whether the particular conditions that have favored the impressive aggregation of S. dandelenae sp. nov. between 100-200 m depth range. As this sponge is characterized by a well-developed organic body by having a massive silica skeleton, it would be expected to require large amounts of dissolved silicon to growth and build its skeletal framework. However, average silicate concentrations where the sponges are found were stable, even in areas where the sponge occurs in far lower abundance. Altogether, the data suggest that 1) dissolved silicon availability in the southern Benguela may not be particularly responsible for the S. dandelanae sp. nov. occurrence. Intra-specific variation in spicule complement can often be the result of phenotypic plasticity due to the influence of environmental factors. Our study, like that of Cárdenas & Rapp (2013) presents another case of intra-specific spicule variation, most probably as a consequence of limited silica intake due to sponge size (or age), as opposed to reflecting changes due to environmental conditions or latitudinal/bathymetric variations ( Figure 14) . However, little more than mere speculation can be offered at the current stage of knowledge, because virtually nothing is known both about the reproductive biology and dispersing ability of this Suberites new species. This study reiterates the point by Cárdenas & Rapp (2013) that taxonomist should be careful when delinating species only by the presence or abundance of one type of spicule. A few examples of such inappropriate use of spicules as morphological characters exist in the genera Erylus, Geodia (Cárdenas & Rapp 2013) and Crambe (Maldonado et al. 1999) .
Based on the above considerations, megasclere type may not be a stable or valid taxonomic character for species discrimination within the genus Suberites. The structure and presence of centrotylote microscleres, as a trait for species identification, should also be considered carefully due to the rarity and possible inconsistent occurrence of this type of microsclere in the new species. Nevertheless, the present species is clearly distinct from other Suberites species (Table S1) , and any uncertainties regarding this particular trait are irrelevant in its recognition as a new species.
Further studies are needed to fully document the population dynamics of S. dandelenae sp. nov. in light of our conclusions that the species has a restricted geographical range in the southern Benguela upwelling region, and it is critical to understand the species' ecological role in the region's coastal and continental shelf marine ecosystems. 
Summary
The present study demonstrates that COX1 sequences performed sufficiently well as a molecular markers to confirm that considerable intraspecific spicular variability found in S. dandelenae sp. nov. occurred within a species that has not been sequenced. In contrast to this taxonomically misleading variability, there was no conflict in the genetic results. The high genetic similarity among sequences of S. dandelenae sp. nov., and the fact that all haplotypes generated are novel, indicate that all specimens sequenced belong to the new species. The new Suberites species is closely related to S. pagurorum, S. domuncula and S. ficus. Although genetic differentiation is minimal, this is not unexpected because COX1 sequence data often fails to separate congeneric sponge species (Wörheide et al. 2006) because mitochondrial DNA evolves much more slowly than in most other metazoans (Shearer et al. 2002) . Phylogenetic studies of sponges typically require more genetic information in the form of additional portions of the COX1 gene, or of more quickly evolving nuclear genetic markers such as the internal transcribed spacers , Becking et al. 2013 . However, such a strategy would not have been informative in the present case because no sequences from such markers are available for the species of Suberites that formed a monophyletic cluster with S. dandelenae sp. nov. Moreoever, the value of ad hoc sequence similarity thresholds is increasingly being questioned (Lin et al. 2015) , and species status is instead based on reciprocal monophyly of a group of sequences, as this indicates that sufficient time has passed since speciation to complete lineage sorting, and to permit the genetic identification of species (Kapli et al. in press) . On the basis of this biologically more meaningful approach, our finding that all individuals of S. dandelenae sp. nov. for which the COX1 gene was sequenced share a common ancestor presents strong support for its species status. This study thus reinforces the utility of molecular information for taxonomic clarity, especially when morphological characters are in conflict, which can often lead to species misidentifications. The results also show that a revised phylogenetic tree that includes additional markers for both the new species and all its congeners would be desirable in order to resolve genetic relationships within this taxonomic group, and clarify the taxonomic placement of S. dandelenae sp. nov. Several sequences of what are supposedly conspecific species did not cluster together in the phylogenetic tree reconstructed here, which suggests either potential mis-Identifications or cryptic speciation. 
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